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(S) Solution concentre© pour hemodialyse avec pouvolr anti-coagulant pour circulation extra-corporeile. 



I La presents invention oonceme les solutions concen- 
ts pour hemodialyse destinees a dtre dffuees pour reaJi 
ser un bain de diaJyse et caracterisees en ce qu'elles 
contiennent un agent anticoagulant ou le precurseur (fun 
agent anticoagulant Cat agent anticoagulant sera distri- 
bue de facon passive vers I e patient, sans adjonction de 
materiel complementaire et d una facon economique et 
sure en utilisant le principe du gradient de concentration 
entre le dialysat qui comports cet agent et le patient qui en 
est depourvu. Par filtration a travers la membrane de I'he- 
modialyseur avant de diffuser vers le patient de I'heparine 
de bas potds moleculaire pourra etre obtenue en partant 
d'une heparine classique dans le dialysat L'adjoncbon de 
cet agent anticoagulant pourra avoir lieu dans tous les ty- 
pes de concentres destines a i'hemodialyse ainsi que dans 
les poches des liqutdes destines a la diaJyse peritoneal e. 
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La present Invention concern lea solutions concentrees 
pour hemodialyse destinees A realiser apres dilution un bain de 
•dialyse, ou dialysat, qui sera echange avec le sang d'un malade 
insuffisant renal a travers un filtre selon la technique 
-5- d' hemodialyse. 

Pour realiser cette technique de traitement qui dure quatre 
"heures en. moyenne^ii^est necessaire de realiser une anti- 
coagulation on sang du patient afin d'eviter la coagulation de 
la circulation extra- corporelle. 

-lp- HabituelO-ement rcettejanticoagulation est realisee a l'aide 

d'heparine^cla&iquevqui est administree soit en doses 
discontinues sous forme d'ime dose dite -de charge- lors de 
I'amorcagede la* circulation extra- corporelle et d'une dose 
dite u d« entretien-- prenant place au milieu de la dialyse. 

-15- 'Les doses d • hepardne asont -Aabituellement realisees de facon 
empiriques en fonction de la confltatation visuelle d- absence ou 
de presence de . caillots .sanguins dans le circuit de circulation 
extra- corporelle. - Ca nada d« administration entraine parfois une 
anti- coagulation. poumle patient lui meme bien superieure aux 

-20- normes habltxisllemnt cnerchfees etant parfois trois ou quatre 
'fois-plus antitcoagule. qu»un temoin alorn que deux fois 
suffisent. 

• TJne .aut^e.facpnciiadmiiiistrer l'heparine consiste en une 
administration 'dite- <? continue-, avec ou sans -dose de charge- , 
a l'a ide d'un poussecseringue. 

Ce mode d« administration plus sur mais plus couteux 
•.necessite un equipement complementaire, integre ou non a 
; l'appareil. de . -.dialyse . et des seringues speciales, avec 
tubulures adaptees .'• -.- 

Plus recemment sont apparues les heparines dites de "bas 
poids molfeculaire- ,-ayant l'avantage d» assurer un effet anti- 
coagulant, par- actica anti-ttombotique importante, sans action 
significative: sur le saignement. 

Les heparines de,bas poids moleculaire ne modif lent pas 
-35- 1 ' agregation. plaquettaira ni la fixation du fibrinogene sur les 
plaquettes. . .. 

Le problems -.116 .a 1 'utilisation de ces produits lors- des 
techniques d» hemodialyse chroniqu reside dans leur cout 
puisqufils sont^A effet clinique equivalent, environ 10 fois 
-40- plus cher que. l'heparine class ique. 
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Le principe de notre invention consiste a realiser des 
solutions concentr6es pour hemodialyse comportant un agent anti- 
coagulant ou un precurseur d'un agent anti- coagulant dans leur 
•f ormule, • alors qu Vc la n» exist pas actuellement dan s les 
-5- solutions concentrees disponibles aupr^s de l« Industrie 
pbarmaceutique. 

L'adjonction d»un agent anti-coagulant dans les solutions 
.c onc en t rees aura un double avantage: 

1°) La distribution de 1* agent anti -coagulant au patient 

-lp- sera assures de. f aeon -.continue tout au long de la seance 
d'hemodialyse sans, adjonction de materiel complementaire et 
sans consommation d»energie puisgu ' elle aura lieu a t ravers 
l»hemodialyseur-(filtre pour hemodialyse) grace au gradient de 
.concentration qui exLstera alors entre le dialysat camportant 

-15- 1* agent anti -coagulant et Iq sang du patient qui n'en contient 
pas. 

2°) La filtration de..,l«beparine classique a t ravers la 
imemprane de dialyse; 'dans le cas ou celle-ci serait- utilisee 
comme agent anti -coagulant, selectionne les fragments debas 
-20- poids moleculaire et seuls ceux-ci penetrent *w l'organisme, 
assurant ainsi une anti-coagulation a l'aide d'heparine de has 
poids moleculaire de facon tres economique. 

L'neparine classique,. ou nan fractionnee, est en effet un 
melange neterogene de nlia fries polysaccharidiques de di verses 
longueurs dont le poids moleculaire s»echelonne de 3.000 a 

'40.000 D. . x 

Les heparines de bas-- poids moleculaire sont obtenus par 
ifractionnement 2l partir de l'heparine standard r elles sont 
constituees de cfta frie s polyasa«±aridiques plus petites et plus 
ihomcgenes dont le .poids :.moleculaire varie de 2.500 a. 8. 000 D, 

Les poids mol^culiares de ces fragments plus legers leur 
permet done de* traverser les membranes actuellement utilisees 
en hemodialyse et d' avoir ainsi un fractionnement spontan6 de 
il'heparine' standard: si celle-ci se trouve dans le dialysat. 
-35- D»autres agents not anti- coagulation peuvent etre utilises 
dans le bain de dialyse des 1» instant que leur poids 
moleculaire leur.. permet!- de traverser les membranes utilisees 
ilors des seances d'bemodialys . 

Des precurseurs d'agents- anti -coagulants peuvent etre 
adjoints dans les s lutions concentrees des lors que leur 
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reaction avec d'autres composes presents dans le dialysat 
conduira k la formation d'un agent anti- coagulant. 

Citons par exemple l»acide citrique qui pourrait etre 
utilise pour son pouvoir acidifiant dans les solutions dites 
"acides" concentres pour h6modialyse, k la place de 1'acide 
ac^tique. 

La reaction de I'acide citrique et du bicarbonate de sodium 
presents dans les concentres dits "bicarbonate" entrainera la 
formation de citrate de sodium, agent anti- coagulant de faible 
poids mol6culaire, qui traversera la membrane d'h&aodialyse 
pour diffuser dans l*organisme du patient. 

Ainsi plusieurs - types de solutions concentr6es pour 
h6modialyse contenant des agents ant i- coagulants pourront £tre 
r6alis6es:« 

1°) Des solutions concentr6es destin6es £ r6aliser une 
h6modialyse k 1'aide de 1 'acetate de sodium comma tampon 
alcalin dont la composition comportera alors: 

• Du chlorure de. sodium (Had) 

• Du chlorure de potassium (KC1) 
..Du chlorure de. nair-iim (ca d2) 

. Du chlorure.de. magnesium (Mgci2) 

• De r* acetate de sodium 

. De I'heparinate, de sodium ou un autre agent anti- 
coagulant et 6ventuellement du glucose chacun de ces corps 
pouvant Stre presents dans des proportions vari6es en f onction 
des indications des prescripteurs. 

2°) Des solutions concentr6es destin6es k r6aliser une 
h&oodialyse k l'aide du bicarbonate de sodium comme tampon 
alcalin* utilisant alors deux solutions concent r6es distinctes, 
l'agent anticoagulant pouvant dtre adjoint k 1'une ou 1'autre 
des solutions, ainsi.la solution concentree dite u acids* aurait 
la f ormule suiyante cdmportant. 

. Du chlorure de .sodium .(NaCl) 

• Du chlorure de potassium (KC1) 

. Du chlorurre de calcium (CaCl2) 
. Du Chlorure de magnesium (MgC12) 
. De I'acide ac6tique 

. De I'heparinate de sodium ou un autre agent anti- 
coagulant et 6ventuellement du glucose chacun de ces composes 
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pouvant §tre presents dans des proportions variables selon le 
prescripteur. 

Le m§me type d concentr6 tt acide n pent aussi §tre r6alis6 
en remplagant l'acide ac6tique par de l'acide chlo rliy dx l qu . 
-5- Si 1» agent ant i- coagulant est a j out 6 dans la solution 

concentr6e dite "bicarbonate" la formule de cette solution 
cangportera alorsr- ... 

- bu chlorure. de sodium (NaCl) 

• Du bicarbonate de sodium (NaHC03) 

-10- . De l f h6parinate de sodium ou un autre agent anti- 

coagulant Ik encore ces composes pouvant Stre associ6s en 
quantity variable selon, les indications des prescripteurs, 

Bnfin f il pourra §tre adjoint non pas un agent anti 
-coagulant lui meme mais un pr6cursuer d» agent anti- coagulant 

-15- qui par action avec* un autre compos6 present i e dialysat 

fonnera l 1 agent ant ±- coagulant lui-mdme ainsi par exen5>le si 
l'acide citrique est utilis6 k la place de l'acide ac6tique 
dans la solution concentr6e dite "acide" il se formera par 
reaction avec le bic arb o n a t e de sodium present le dialysat 

-20- du citrate de sodium, agent anti -coagulant babituellement 
utilise en transfusion "sanguine, qui de par son faible poids 
mol6culaire traversera la membrane du f iltre utilis6 lors des 
s6ances d f h6modialyae« .;La . composition de ces solutions 
concentr6es comport era alors: 

~ 25 ~ . Da chlorure de sodium (KaCl) 

• Du chlorure de potassium (KC1) 
. Du chlorure de calcium (Caci2) 

• Du chlorure de magnesium 0^ci2) 
. De l'acide citrique . 

-30- et 6ventuellement du glucose selon les indications des 
prescripteurs. 

Enfin 1'adjonction d*un agent anti -coagulant" pourra se 
faire directemen t dans le liquide d»h6modialyse dans le cadre 
de la dialyse p6riton6ale, par adjonction dans les poches 
-35. utilises pour rdaliser la dialyse p6riton£ale. 



2687070 

-5- 

RBVENDICMT0N5 

1- Composition pharmaceutique concernant les solutions 
concentr6es destinies k §tre dilutes pour r6aliser un bain de 
dialyse et caract6ris6e en ce qu f elle contient un agent anti 
-coagulant dans sa formula pouvant §tre de 1 1 h6parinate de 

-5- sodium ou un autre agent anti -coag ulant 

2- Composition pharmaceutique selon la revendication 1, 
caract6ris6e en ce que !■ agent anti -coagulant sera distribu6 au 
patient de facon passive, sans adjonction de seringue 

-10- d» aiguille ni de tubulure, en utilisant le principe du gradient 
de concentration entre le dialysat qui contient l 1 agent anti- 
coagulant et le sang du malade qui n'en contient pas, 

3- Composition pharmaceutique selon la revendication 2, 
-15- caract6ris6e en ce que, seuls les fragments d'heparine de bas 

poids mol6culaire p6n6trent dans le patient par filtration k 
t ravers la membrane de 1 ■ hemodialyseur , lorsque 1' agent anti- 
coagulant present dans le dialysat est de l'heparine classique. 
L' anti -coagulation r6alis6e chez le patient est alors effectu6 
-20- k l'aide d'heparine de bas poids mol6culaire. 

4- Composition pharmaceutique selon la revendication 3, 
caract6ris6e en ce que l'on ajoute direct ement dans les 
solutions concentr6es pour h&nodialyse de l'h^parine de bas 
poids mol6culaire afin qu'elle diffuse vers le patient. 

5- Composition pharmaceutique selon la revendication 4, 
caracterisee en ce que 1» adjonction de 1« agent anti -coagulant 
puisse se faire aussi bien dans les solutions concentrees 
destinees a realiser une dialyse a 1» acetate de sodium que les 
solutions concentrees destinees a realiser une dialyse au 
bicarbonate de sodium, 1» adjonction de 1» agent anti -coagulant 
pouvant dans ce dernier cas avoir lieu indiff eremment dans l'un 
ou 1' autre des deux concentres utilises. 
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6- Composition paarmaceutique selon la revendication 5, 
caracterisee en ce qu'un precurseur d'un agent anti -coagulant 
puisse etre adjoint dans la solution concentree, ce precurseur 
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conduisant a la formation d'un agent anti- coagulant par action 
avec un autre compose contenu dans la solution. 

7- Composition pnarmaceutique selon la revendication 6 
caracterisee en ce que l'un des precurseurs pouvant Stre 
utulise soit l'acide citrique. 

8- Composition pharinaceutique selon la revendication 7 
caracterisee en ce que I'adjonction d'un agent anti -coagulant 
ou d'un precurseur d' agent anti -coagulant puisse avoir lieu 
dans des poches de iliquide.de dialyse destinees a la dialyse 
peritoneale. 
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The present invention relates to concentrated solutions for haemodialysis 
which are intended for preparing, after dilution, a dialysis bath, or dialysate, 
which will be exchanged with the blood of a renally insufficient patient through 
a filter in accordance with the haemodialysis technique. 

In order to carry out this treatment technique, which lasts four hours on 
average, the blood of the patient has to be anticoagulated in order to avoid 
coagulation of the extracorporeal circulation. 

Usually, this anticoagulation is carried out using ordinary heparin, which 
is administered either in discontinuous doses in the form of a so-called 
"charging" dose when the extracorporeal circulation is being primed and of a 
so-called "maintenance" dose taking place during dialysis. 

The heparin doses are normally effected empirically in accordance with 
visual observation of the absence or presence of blood clots in the 
extracorporeal circulation circuit. This mode of administration sometimes 
results in the patient himself becoming anticoagulated to an extent which is 
substantially greater than the normally intended limits, with the patient 
sometimes being three or four times more anticoagulated than a control when 
twice would be sufficient. 

Another method of administering heparin consists of so-called 
"continuous" administration, with or without a "charging dose", using a 
propelled syringe. 

This mode of administration, which is safer but more expensive, requires 
supplementary equipment, which may or may not be integrated into the dialysis 
apparatus, and special syringes with suitable tubulures. 
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More recently, so-called "low molecular weight" heparins have 
appeared, which heparins have the advantage of ensuring an anticoagulatory 
effect, by means of substantial antithrombotic activity, without any significant 
action on bleeding. 

Low molecular weight heparins do not alter platelet aggregation nor the 
binding of fibrinogen to the platelets. 

The problem associated with using these products in techniques of 
chronic haemodialysis is their cost since, for an equivalent clinical effect, they 
are approximately ten times more expensive than ordinary heparin. 

The addition of an anticoagulatory agent to the concentrated solutions is 
doubly advantageous: 

1) Continuous distribution of the anticoagulatory agent to the patient 
is ensured during the whole of the heamodialysis session without the addition 
of supplementary material and without consumption of energy since it takes 
place across the haemodialyser (filter for haemodialysis) as a result of the 
concentration gradient which then exists between the dialysate, which contains 
the anticoagulatory agent, and the blood of the patient, which does not contain 
it. 

2) Filtration of the ordinary heparin, when this is used as the 
anticoagulatory agent, through the dialysis membrane selects the low molecular 
weight fragments and it is only these fragments which penetrate into the body 
of the patient, thereby ensuring anticoagulation with low molecular weight 
heparin in a very economic manner. 

This is because ordinary, or unfractionated, heparin is a heterogeneous 
mixture of polysaccharide chains of various lengths, the molecular weights of 
which extend from 3000 to 40,000 D. 
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The low molecular weight heparins are obtained by fractionating 
standard heparin; they consist of shorter and more homogeneous 
polysaccharide chains whose molecular weights vary from 2500 to 8000 D. 

The lighter molecular weights of these fragments therefore enable them 
to cross the membranes which are currently employed in haemodialysis and 
thus permit spontaneous fractionation of the standard heparin, if the latter 
is present in the dialysate. 

Other anticoagulatory agents can be used in the dialysis bath if their 
molecular weights enable them to cross the membranes employed in 
haemodialysis sessions. 

Precursors of anticoagulatory agents may be added to the concentrated 
solutions provided that their reaction with other compounds present in the 
dialysate leads to the formation of an anticoagulatory agent. 

Mention may be made, by way of example, of citric acid, which can be 
used for its acidifying capacity, in place of acetic acid, in the so-called "acid" 
concentrated solutions for haemodialysis. 

Reaction of the citric acid and the sodium bicarbonate present in the so- 
called "bicarbonate" concentrates leads to the formation of sodium citrate, 
which is a low molecular weight anticoagulatory agent which crosses the 
haemodialysis membrane and diffuses into the body of the patient. 

It is therefore possible to prepare several types of concentrated solution 
for haemodialysis containing anticoagulatory agents: 

1) Concentrated solutions which are intended for carrying out a 
haemodialysis using sodium acetate as the alkaline buffer and whose 
composition then comprises: 

■ Sodium chloride (NaCl) 



■ Potassium chloride (KC 1 ) 

■ Calcium chloride (CaCl2) 

■ Magnesium chloride (MgCl2) 

■ Sodium acetate 

■ Sodium heparinate or another anticoagulatory agent and, 
where appropriate, glucose, with it being possible for each of these compounds 
to e present in proportions which vary in accordance with the instructions of the 
prescribing doctors. 

2) Concentrated solutions which are intended for carrying out a 
haemodialysis using sodium bicarbonate as the alkaline buffer, and then 
employing two separated concentrated solutions, with it being possible for the 
anticoagulatory agent to e added to one or other of the solutions, such that the 
so-called "acid" concentrated solutions would have the following formula 
comprising: 

■ Sodium chloride (NaCl) 

■ Potassium chloride (KC 1 ) 

■ Calcium chloride (CaCl2) 

■ Magnesium chloride (MgCl2) 

■ Acetic acid 

■ Sodium heparinate or another anticoagulatory agent and, 
where appropriate, glucose, with it being possible for each of these compounds 
to be present in proportions which vary in accordance with the instructions of 
the prescribing doctors. 

The same type of "acid" concentrate can also be prepared by replacing 
the acetic acid with hydrochloric acid. 

If the anticoagulatory agent is added to the so-called "bicarbonate 1 ' 
concentrated solution, the formula of this solution will then comprise: 



■ Sodium chloride (NaCl) 

■ Sodium bicarbonate (NaHCO,) 

■ Sodium heparinate or another anticoagulatory agent, with it 
being possible in this case, too, for these compounds to be combined in 
quantities which vary in accordance with the instructions of the prescribing 
doctors. 

Finally, it is not only an anticoagulatory agent itself which may be added 
but also a precursor of an anticoagulatory agent, which precursor, by reaction 
with another compound present in the dialysate, forms the anticoagulatory 
agent itself; thus, for example, if citric acid is used in place of acetic acid in the 
socalled "acid" concentrated solution, sodium citrate will be formed by reaction 
with the sodium bicarbonate which is present in the dialysate, which sodium 
citrate is an anticoagulatory agent which is routinely used in blood transfusion 
and which, as a result of its low molecular weight, crosses the membrane of the 
filter employed in the haemodialysis sessions. The composition of these 
concentrated solutions then comprises: 

■ Sodium chloride (NaCl) 

■ Potassium chloride (KC1) 

■ Calcium chloride (CaCl2) 

■ Magnesium chloride (MgCl2) 

■ Citric acid 

And, where appropriate, glucose, in accordance with the instructions of the 
prescribing doctors. 

Finally, it is possible to add an anticoagulatory agent directly to the 
haemodialysis liquid within the context of peritoneal dialysis by adding it to the 
bags which are used for preparing peritoneal dialysis. 
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CLAIMS 

1. Pharmaceutical composition which relates to concentrated solutions 
intended to be diluted for preparing a dialysis bath and which is characterized 
in that it comprises an anticoagulatory agent in its formula, which agent can be 
sodium heparinate or another anticoagulatory agent. 

2. Pharmaceutical composition according to Claim 1, characterized in that 
the anticoagulatory agent is distributed to the patient passively, without the 
addition of a needle syringe or a tubulure, using the principle of the 
concentration gradient between the dialysate, which contains the 
anticoagulatory agent, and the blood of the patient, which does not contain it. 

3. Pharmaceutical composition according to Claim 2, 
characterized in that only the low molecular weight heparin fragments penetrate 
into the patient, by filtration through the membrane of the haemodialyser, when 
the anticoagulatory agent present in the dialysate is ordinary heparin. The 
anticoagulation carried out in the patient is then effected by means of low 
molecular weight heparin. 

4. Pharmaceutical composition according to Claim 3, characterized in that 
low molecular weight heparin is added directly to the concentrated solutions for 
haemodialysis in order for it to diffuse towards the patient. 

5. Pharmaceutical composition according to Claim 4, characterized in that 
the anticoagulatory agent can be added both to the concentrated solutions 
which are intended for carrying out a sodium acetate dialysis and to the 
concentrated solutions which are intended for carrying out a sodium 
bicarbonate dialysis, with it being equally well possible, in the latter case, for 
the anticoagulatory agent to be added to either one of the two concentrates 
employed. 
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6. Pharmaceutical composition according to Claim 5, characterized in that 
a precursor of an anticoagulatory agent can be added to the concentrated 
solution, with this precursor leading to the formation of an anticoagulatory 
agent by reaction with another compound which is present in the solution. 

7. Pharmaceutical composition according to Claim 6, characterized in that 
one of the precursors which it is possible to use is citric acid. 

8. Pharmaceutical composition according to Claim 7, characterized in that 
an anticoagulatory agent or a precursor of an anticoagulatory agent can be 
added to the bags of dialysis liquid which are intended for peritoneal dialysis. 
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Concentrated solution for haemodialysis having an anticoagulatory capacity for 
extracorporeal circulation. 

The present invention relates to concentrated solutions for haemodialysis 
which are intended to be diluted for preparing a dialysis bath and which are 
characterized in that they contain an anticoagulatory agent or the precursor of 
an anticoagulatory agent. This anticoagulatory agent is passively distributed to 
the patient, without the addition of supplementary equipment and in an 
economical and safe manner, by using the principle of the concentration 
gradient between the dialysate, which contains this agent, and the patient, who 
lacks the agent. Low molecular weight heparin can be obtained from an 
ordinary heparin in the dialysate by being filtered through the membrane of the 
haemodialyser before it diffuses to the patient. This anticoagulatory agent can 
be added to all the types of concentrate which are intended for haemodialysis 
and to the bags of liquid which are intended for peritoneal dialysis. 



